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$\tau_{n}$ . , -
( $r$ ) $f$ (x) ,
$f(x)=. \sum_{1=0}^{r}a:Q_{i}(x)$
. $Q_{i}(x)=Q_{i}^{(n)}(x)$ $i$ Gegenbauer
(Gegenbauer $Q_{:}(x)=Q!^{n)}.(x)$ [-1,1] $(1-x^{2})$
.) , $a_{0}>0,$ $a_{i}\geq 0(i=1,2, \cdot. .)$ , $f(x)\leq 0,$ $\forall x\in[-1, \frac{1}{2}]$





$n=8$ $n=24$ , ,
$\tau_{8}\leq 240,$ $\tau_{2}4\leq$ 196560
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$\Lambda^{*}$ , , $\Lambda^{*}=\{x\in R^{n}|(x, y)\in Z,\forall y\in\Lambda\}$ .
$|\Lambda|=\mathrm{v}\mathrm{o}\mathrm{l}(R^{n}/\Lambda)=\sqrt{\Lambda}$ . A
, $|\Lambda||\Lambda^{*}|=$ $1$ -
$r= \min(\Lambda)={\rm Min}\{||x|||x\in\Lambda, x \neq 0\}$





. 1 - , $( \frac{n}{2})!=\Gamma(\frac{n}{2}+1).,$ $\Gamma(z+1)=z\Gamma(z),$ $\Gamma(\mathrm{D}=$
$\sqrt{\pi},$ $\Gamma(m+\frac{1}{2})=$ $\frac{\ -\gamma}{2^{m}}\psi$ . ,
$\delta=(\frac{\prime r}{2})^{n}\cdot\frac{1}{|\Lambda|}$
, A (central density) 1
( ) ,




82. (OHP , Conway-Sloane [$9_{j}$ 3rd ed. $\mathrm{x}\mathrm{i}\mathrm{x}$
Table 1,1(a) 12 Table 1.1 ] ,
, .)
$n$ , Levenshtein (1979) ,
$\Delta\leq\frac{(j_{\frac{n}{2}})^{n}}{\Gamma(\frac{n}{2}+1)^{2}\cdot 4^{n}}$








$f$ (x): $R^{n}arrow R$ ($f(x)\in L^{1}($Rn)) , Fourier
$\hat{f}(t)$ : $R^{n}arrow R$
$\hat{f}(t)=\int_{R^{n}}f(x)e^{2\pi i(x,t)}dx$
^
$\mathrm{O}f$ (x): $R^{n}arrow R$ admissible , $\exists\delta>0,$ $\exists C\in R$ such that
$|f(x)|,$ $|\hat{f}(x)|<C(1+|x|)^{-n-\delta}$ .
$f$ admissible , $f,\hat{f}$ $R^{n}$ , Poisson
( $v$ $R^{n}$ ).
$\sum_{x\in\Lambda}f(x+v)$ $= \frac{1}{|\Lambda|}\sum_{t\in\Lambda^{*}}e^{-2\pi i}$
($v$ ,0 $\hat{f}$(t).
,
, Cohn-Elkies (A) .
3.1( Cohn-Elkies (A) .)
$f$ : $R^{n}arrow R$ ( $f$ 0 ) admissible ,
1. $f(x)\leq 0,$ $\forall$x, with $|x|\geq 1$ ,
2. $\hat{f}(t)\geq 0,\forall t\in R^{n}$ ,




3.2( Cohn-Elkies (A) .)
$f$ : $R^{n}arrow R$ admissible ,
1. $f(0)=\hat{f}(0)>0$ ,
2. $f(x)\leq 0,\forall x$ , with $|x|\geq r$ , (for some $r$ ),
3. $\hat{f}(t)\geq 0,$ $\forall t\in R^{n}$ ,





. Poisson , (periodic)
3.2 -
, (periodic)
. ( . .)
( (A), 6.1 .)
1.
$f(x)= \frac{J_{\frac{\mathfrak{n}}{2}}(j_{\frac{n}{2}}|x|)^{2}}{(1-|x|^{2})|x|^{n}}$





















(Cohn-Kumar (C), Theorem 9.3.)




























$g_{2},$ $g_{4},$ $\cdots$ } radial admissible Fourier 1
, $\{g_{1}, g_{3}, g_{5}, \cdots\}$ Fourier -1
.
, $m$ , $z_{1},$ $z_{2},$ $\cdots,$ $z_{m}$ 2
(1) $g$ $g_{1},$ $g_{3},$ $g_{5},$ $\cdots,$ $g_{4m+3}$ . $g(0)=0$ , $z_{1},$ $z_{2},$ $\cdots,$ $z_{m}$
2 .
(2) $g$ $z_{0}$ .
10
, $g(x)\geq 0\mathrm{f}\mathrm{o}\mathrm{r}|x|\geq r,\hat{g}=-g$ : $g$
, $h$
(1) $h1\mathrm{h}g$0, $g_{2},$ $g_{4},$ $\cdots,$ $g_{4m+2}$ .
(2) $g+h$ $z_{0}$ , $h$ $z_{1},$ $z_{2},$ $\cdots,$ $z_{m}$ .
$h$
$g$






, $f$ 3.2 , $r\leq 2(1+$
$6.851$ $\cross 10^{-32}$ - D
,
$\mathrm{A}\subset R^{24}$ $\delta(\Lambda)\geq\delta(\Lambda_{24})=1$ - ,
$|\Lambda|=1$ (A Leech lattice $\Lambda_{24}$
.)
-
$x\in\Lambda,$ $x$ \neq 0 $||x||\geq 2$ .
( , $\delta(\Lambda)=(\frac{r}{2})^{n}\cdot\frac{1}{|\Lambda|}<1$ .)
$\bullet$ ( ) $x\in \mathrm{A}$ $\Lambda$ nearly $\min$ . , $2\leq||x||\leq 2(1+\epsilon),$ $\epsilon$ =
6.733 $\cross 10^{-27}$ .
$\bullet$
$u,$ $v$ nearly $\min$ . , $\cos\varphi\leq 1-2(1\neg+\epsilon)1$ . $\varphi$
$u$ $v$
$f_{\epsilon}=(x+1)(x+ \frac{1}{2})^{2}(x+\frac{1}{4})^{2}x^{2}(x-\frac{1}{4})^{2}(x-(1-\frac{1}{2(1+\epsilon)^{2}}))$





$||$u $||\in[2,2(1+\epsilon))\cup(\sqrt{6}(1-\mu), \sqrt{6}(1+\mu))\cup$ $(\sqrt{8}(1-\nu), \sqrt{8}(1+\nu))\cup$ $(\sqrt{10}(1-\omega), \infty)$
. $\epsilon=6.733$ $\cross 10^{-27},$ $\mu=3.981$ $\cross 10^{-13},$ $\nu=3.219$ $\cross 10^{-12},$ $\omega$ =
1.703 $\cross 10^{-11}$ .
( $f$ A Poisson $f$
.)
, $g(x)=$ ( $1+ \sum_{i=1}^{37}a_{i}L_{i}^{11}$ (2\pi |x|2))e-’ ’ ,
Poisson , A nearly $\min$ . 196559
. , $\Lambda$ nearly $\min$ . T $=196560$ . (Step 1
.)




$\mathrm{O}x,$ $y\in X$ , $(x, y)$ $\{0, \pm\frac{1}{4}, \pm\frac{1}{2}, \pm 1\}$ .
$f$ $f$ , $u\in \mathrm{A}$ $||u||$ 2, $\sqrt{6},$ $\sqrt$8 $\sqrt{10}$
, , , $\pm 6,411\cross 10^{-9}$
$\pm 6,41801$ $\cross 10^{-12}$ . (
0 .)
$\mathrm{O}X=C_{\Lambda}\subset S^{23}$ nearly 10- (nearly 11- ) .
, 10 $R^{n}$ $g$ (z) ,
$| \sum_{z\in X}g(z)-\frac{196560}{|S^{23}|}\int_{S^{23}}g(z)dz|\leq 2.50193\cross 10^{-5}|g|_{2}$
. $|g|_{2}$ $S^{23}$ $L^{2}$ . ( $X=C_{\Lambda_{24}}$ , =0
.)
. $X=C_{\Lambda_{24}}$ , $X$ 6 ,
11- . $l=11,$ $s$ =6, $t=2s-1\geq 2s-2$ ,
$X$ $\mathrm{Q}$-polynomial .
12
6 , $\{0, \pm\frac{1}{4}, \pm\frac{1}{2}, \pm 1\}$
, $p_{\alpha,\beta}^{\gamma}(x, \cdot y)$ , $(x, \cdot y)$ , $x,$ $y$





, Conway-Sloane[9, 14 ] $=\mathrm{B}\mathrm{a}\mathrm{n}\mathrm{n}\mathrm{a}\mathrm{i}- \mathrm{S}\mathrm{l}\mathrm{o}\mathrm{a}\mathrm{n}\mathrm{e}[2]$
. , A $X=C_{\Lambda}$ ,
. ( Step 2 .)
$\mathrm{O}u,$ $v\in \mathrm{A}$ nearly $\min$ . , $(u, v)$ $0,$ $\pm 1,$ $\pm 2,$ $\pm 4$ $75\epsilon$
. (Step 3 .)
$( \frac{\mathrm{u}}{||\mathrm{u}||}, \frac{v}{||||})$ $\{0, \pm\frac{1}{4}, \pm\frac{1}{2}, \pm 1\}$ .
$\mathrm{O}$ A nearly $\min$ . . (Step 4 .)
3 .
(i) A 196560 nearly $\min$ . .
( $\tau_{24}\leq 196560$ .)
(ii) Leech lattice A24 24 nearly $\min$ . .
(iii) $C_{\Lambda}\cong C_{\Lambda_{24}}$ , $\Lambda_{24}$ 24 nearly
$\min$ . $C_{\Lambda}$ 24 nearly $\min$ . A
.
$\bullet$ ( , [11] ) Leech lattice $\Lambda_{24}$ strongly locally optimal




(Voronoi) $\lceil \mathrm{P}\mathrm{e}\mathrm{r}\mathrm{f}\mathrm{e}\mathrm{c}\mathrm{t}$ eutactic lattice extremeJ
, Venkov :
(Venkov) $\lceil \mathrm{S}\mathrm{t}\mathrm{r}\mathrm{o}\mathrm{n}\mathrm{g}\mathrm{l}\mathrm{y}$ perfect lattice $\mathrm{e}\mathrm{x}\mathrm{t}\mathrm{r}\mathrm{e}\mathrm{m}\mathrm{e}$
. ([15] .) . strongly perfect







, $\{b_{1}, b_{2}, \cdots, b_{n}\}$ $\Lambda$ . $s_{i,j}=$ ( $b_{i},$ $b$j) , $S=(s_{i_{\dot{\theta}}})_{1\leq i\leq n,1\leq j\leq n}$
(2 ) .
$S$ , $S+\rho T$ . $\rho$ . $S$
2 $Q,$ $D=\det(Q),$ $M$ =Q $\langle$ . ,
$S+\rho T$ 2 $Q_{\rho},$ $D_{\rho}=\det(Q_{\rho}),$ $M$, $Q_{\rho}$
$\Lambda$ strongly perfect , $T$ $S$ ,
$\frac{M_{\rho}}{(D_{\rho})^{\frac{1}{n}}}<\frac{M}{D^{\frac{1}{n}}}$
$\rho$ .
, $\sum_{i_{\dot{\theta}}}$ s\tilde l., =0, ${\rm Max}|t_{i_{\dot{\beta}}}|=1$ , ( $\tilde{s}_{i_{\dot{\beta}}}$ $S$
$(i,j)$ ). ,
$\bullet$ $\Lambda_{24}$ , $0<\rho<10^{-20}$ , $\frac{M}{(D_{\rho})}\mathrm{r}n<\neg D\overline{n}M$ .
, A , $\Lambda_{24}$ , $0<\rho<10^{-20}$ .
Cohn-Kumar : $\lceil \mathrm{L}\mathrm{e}\mathrm{e}\mathrm{c}\mathrm{h}$ lattice $\Lambda_{24}$ $R^{24}$
( )lattice .
, 23 ( $16\backslash$ )
, ( ) .
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